CDKN2A (p16) promoter hypermethylation influences the outcome in young lung cancer patients.
Non-small cell lung cancer (NSCLC) occurs most frequently in individuals older than 60 years of age. Currently, no biological indicators associated with NSCLC in younger patients (30 to 60 y) have been identified. To explore epigenetic influences, promoter methylation of selected tumor suppressor genes was analyzed in early-stage NSCLC patients ranging in age from 30 to 87 years at diagnosis. The analysis was performed on formalin-fixed tumor tissue from 193 surgically treated NSCLC patients (127, older than 60 y; 66, 60 y and younger). Methylation was quantified in p16, MGMT, DAPK, RASSF1, CDH1, LET7-3-a, NORE1(RASSF5), and PTEN promoters by pyrosequencing. p16 protein expression was assessed by immunohistochemistry (IHC). Outcome, defined by time to recurrence and overall survival, was evaluated by Kaplan-Meier analysis. Promoter methylation levels were generally higher in patients older than 60 years of age than in patients 60 years or younger at diagnosis. Of the genes tested, methylation levels of the p16 promoter showed age-related differences. Although p16 promoter methylation was significantly lower using cut-points of 50 years or younger and 40 years or younger (P=0.001 to 0.012, respectively), p16 protein expression increased with age. Patients 60 years or younger with p16 promoter hypermethylation had a significantly shortened time to recurrence (P=0.002) and a shortened survival time (P=0.011). No effect of p16 hypermethylation was seen in patients older than 60 years. p16 promoter hypermethylation was associated with a worse outcome in patients with age at diagnosis of 60 years or younger, but was not associated with the outcome in the older than 60-year age group. Overall, these data support methylation-dependent and methylation-independent age-related regulation of p16 expression with differential effects on the outcome after surgical resection for early-stage NSCLC.